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INTRODUCTION
Accidental poisoning by venomous animals is
a common clinical emergency in several tropical
countries, mainly in the fields and rural areas of
Latin America, Africa, Asia and Oceania.1,2 In Brazil,
during the year 2013, health officials recorded
158,002 cases of poisoning by venomous animals;
of these, the majority (123,128 cases) was caused
by snakes, scorpions, and spiders.3 Poisoning by
venomous animals and their consequences
constitute a public health problem and, in particular,
a paediatric concern in many countries.1
The World Health Organization (WHO) in 2009
included snakebite on its Neglected Tropical Diseases
List.2 It is estimated that 1.841 million cases of
poisoning occur every year on the planet, resulting
in 94,000 deaths. In Brazil, poisoning by snakes
represents approximately 29,000 cases per year,
an average of 125 deaths.4 Regarding arachnids,
there were 69,036 cases of people bitten by
scorpions in 2013, resulting in 80 deaths and 27,125
cases of poisoning by spiders, from which 36 died.3
There are 62 species of venomous snakes
known in Brazil,4 which are classified into four
groups: Bothropic (Genus Bothrops and
Bothrocophias - lanceheads, responsible for
86.23% of cases); Crotalic (Genus Crotalus -
rattlesnakes, accounting for 9.17% of
cases); Lachetic  (Genus Lachesis  - bushmaster,
accounting for 3.72% of cases); Elapidic
(Genus Micrurus - coral snake, responsible for
0.86% of cases). The epidemiological profile of
snakebite victims is a rural male worker between
the ages of 15 to 49, usually affected on  the lower
limbs.5,6 The lethality of snakebite is 0.44%,4 and
there is an association between the severity of cases
and age (children under 10 years and older adults
experience the worst consequences).7-9
The scorpions of medical interest in Brazil
belong to the genus Tityus;  three main species
are responsible for serious, even fatal, poisonings
in humans in the South, Southeast, Midwest and
Northeast Brazil6,10: T.  bahiensis (brazil ian
scorpion), T.  serrulatus (yellow scorpion)
and T. stigmurus. 
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Two species (Tityus  metuendus and
T. obscurus) are known in the Amazon and stand
out due to their potential for serious harm to
humans.11 Accidents with scorpions show little
difference between men and women with a lethality
of 0.2%. Children under 10 years are the most
vulnerable group.6.
In Brazil, the Ministry of Health is mainly
interested in the next three genera of
spiders6,12: Phoneutria (wandering spider), Loxosceles
(brown spider) and Latrodectus (widow spider). The
most important form of poisoning by spider in Brazil
is the bite of the brown spider brown (Loxosceles),
which presents the most lethal poison (lethality rate
of 0.05%) and is responsible for the most accidents
(loxoscelism)  in the south of the country. Most
accidents occur in young adults and women
experience a higher prevalence of cases, while men
are more affected in cases of phoneutrism
(Phoneutria) and latrodectism (Latrodectus).
The objective is to analyze the morbidity,
mortality and lethality according to age and sex in
cases of poisoning by snakes, scorpions and spiders
in Brazil.
METHODS
This is a descriptive and retrospective study
analysing an online database, the Information
System of Notifiable Diseases (SINAN) from the
Ministry of Health3 where the accidents by
poisonous animals that occur in the country are
recorded. The SINAN record, accessible in
hospitals, has 64 variables of which 21 are
available online. From these online variables, we
considered the following for this study: the kind
of causative animal (snake, scorpion, or spider),
distr ibut ion of poisoning by snake genus
(Bothrops, Crotalus, Lachesis, and Micrurus) and
spider genus (Phoneutria, Loxosceles, and
Latrodectus ), age and sex of the victim, pregnant
women, and deaths. The cases of poisoning by
snakes, spiders and scorpions between the years
2009 and 2013 were recorded. The data
collected were grouped into Excel spreadsheets
to make   the calculations of means, percentage,
and lethality. Lethality rate was obtained by
dividing the number of deaths that occurred due
to the certain type of poisoning by the number of
cases registered by the same type of accident and
then multiplying by 100. The result was expressed
as a percentage.
RESULTS
A total of 144,060 snakebites (mean of
28,812 cases per year), 301,854 accidents involving
scorpions (mean of 60,370.8 cases per year) and
128,932 accidents with spiders (mean 25,786.4
cases per year) were recorded between 2009 and
2013 (Tables 1, 2, and 3). Most deaths were caused
by snakes (mean of 119 per year), which also
showed higher lethality (0.41%), followed by
scorpions (mean of 79.6 deaths per year) with a
lethality rate of 0.13% and spiders (13.2 deaths
per year), the lowest lethality (0.05%). Most cases
of snakebites (76.9% of cases) involved males,
while only a little difference in frequency was
observed when comparing men and women in
accidents with scorpions and spiders (Figure 1). The
largest number of poisonings by snakes, scorpions
and spiders occurred to people between 20 and 39
years old, followed by those 40 to 59 years old
(Tables 1, 2, and 3; Figure 2).
Figure 1: Proportion of male (black columns) and female (grey columns) individuals in accidents by
snakes (144,060 cases), scorpions (301,854), and spiders (128,932) in Brazil during the years 2009 to
2013 (total number of cases).
Snakes Scorpions Spiders
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Table 1: Distribution of cases (= no.), deaths and lethality (= LET) for snakebites per age group and sex
in Brazil - mean of the period 2009 to 2013 (Source: SINAN / SVS / MS3)
Age no. % DEATHS LET no. % LET no. % LET
< 1 334.2 1.15 1.2 0.35% 260 1.18 0.46 74 1.11 0
1-4 566.2 1.96 2.6 0.45% 336.8 1.52 0.59 229.4 3.45 0.26
5-9 1.431.8 4.96 5.4 0.37% 923.8 4.16 0.45 508 7.63 0.23
10-14 2.502.6 8.68 8 0.31% 1.815.6 8.2 0.33 686.6 10.32 0.29
15-19 2.839 9.85 4.8 0.16% 2.222.6 10.05 0.13 616.2 9.26 0.29
20-39 10.164.6 35.27 29.8 0.29% 8.097.4 36.55 0.31 2.065.8 31.06 0.22
40-59 8.046.2 27.9 38.2 0.47% 6.227 28.1 0.49 1.817.6 27.34 0.41
60-64 1.170.4 4.06 8.2 0.7% 921.2 4.15 0.56 249 3.75 1.2
65-69 785.2 2.72 3.8 0.48% 616.2 2.78 0.48 169 2.55 0.47
70-79 765.2 2.65 12.6 1.64% 582.6 2.62 1.61 182.6 2.75 1.75
> 80 202.8 0.7 4.4 2.16% 150.8 0.68 1.98 51.8 0.78 2.7
Unknown 3.8 0.01 0 0 3.2 0.01 0.4 0.006
Sex
Man 22.157 76.9 92.8 0.41%
Woman 6.650.4 23.08 26.2 0.39%
Unknown 4.6 0.01 0 0
Pregnant 149.8 0.51 2 1.33%
Total 28.812 100 119 0.41% 22.157.2 100 6.650.4 100
Table 2: Distribution of cases (= no.), deaths and lethality (= LET) by scorpion according to age and sex
in Brazil - mean of the period 2009 to 2013 (Source: SINAN / SVS / MS3)
Age no. % DEATHS LET no. % LET no. % LET
< 1 809.4 1.35 1.6 0.19% 432.6 1.44 0.18 376.6 1.24 0.21
1-4 2.875.4 4.76 17.2 0.59% 1.547.6 5.15 0.68 1.327.6 4.38 0.49
5-9 3.819.6 6.32 13.8 0.36% 1.981.6 6.60 0.30 1.837.4 6.06 0.42
10-14 4.549.8 7.54 6.4 0.14% 2.314.8 7.70 0.13 2.234.4 7.37 0.14
15-19 5.135.2 8.50 4.6 0.08% 2.526.4 8.40 0.06 2.608 8.60 0.11
20-39 20.073.4 33.25 17.6 0.08% 10.218 34 0.10 9.852 32.50 0.07
40-59 15.367.6 25.45 11 0.07% 7.492.6 24.94 0.08 7.872.8 25.97 0.06
60-64 2.603.8 4.32 2.4 0.09% 1.258.6 4.18 0.09 1.345.2 4.44 0.08
65-69 1.917.2 3.18 1.6 0.08% 898.8 3 0.06 1.018.2 3.36 0.09
70-79 2.372.2 3.92 2.2 0.09% 1.032.8 3.44 0.13 1.338.8 4.42 0.05
> 80 834.8 1.39 1.2 0.14% 338 1.13 0.05 496.6 1.64 0.16
Unknown 12.4 0.02 0 0 6.20 0.02 6.2 0.02
Sex
Man 30.048 49.78 42.6 0.14%
Woman 30.313.8 50.21 37 0.12%
Unknown 9 0.01 0
Pregnant 623 1.03 1 0.16%
Total 60.370.8 100 79.6 0.13% 30.048 100 30.313.8 100
Table 3: Distribution of cases (= no.), deaths and lethality (= LET) by spiders by age and sex in Brazil -
mean of the period 2009 to 2013 (Source: SINAN / SVS / MS3)
Age no. % DEATHS LET no. % LET no. % LET
< 1 320 1.250 0.2 0.06 174.6 1.30 0 145.2 1.18 0.13
1-4 1.234.4 4.800 0.8 0.06 681.8 5.10 0 552.6 4.45 0.14
5-9 1.193 4.630 0.6 0.05 649.8 4.86 0 542.6 4.38 0.11
10-14 1.338.6 5.200 0.6 0.04 754.4 5.65 0 583.8 4.7 0.03
15-19 1.974.6 7.700 1.2 0.06 981 7.35 0.04 993.6 8 0.06
20-39 8.700.6 33.800 3.2 0.03 4291.2 32.10 0.02 4407.6 35.5 0.03
40-59 7.502 29.200 3.4 0.04 3811.8 28.52 0.03 3688.2 29.7 0.04
60-64 1.250.4 4.900 1 0.07 716.2 5.35 0.08 534 4.3 0.03
65-69 930.4 3.300 1 0.10 539.6 4.04 0.07 390.4 3.15 0.15
70-79 1.049.6 4.100 0.6 0.05 609.2 4.56 0.03 440.2 3.55 0.09
> 80 287.4 1.120 0.6 0.2 153.6 1.15 0.13 133.8 1.08 0.29
Unknown 5.2 0.002 0 0 3 0.02 0 2.2 0.01 0
Sex
Man 13.366.2 51.84 5.8 0.04
Woman 12.414.2 48.15 7.4 0.05
Unknown 5.8 0.02 0
Pregnant 228.8 0.88 0 0
Total 25.786.2 100 13.2 0.05 13.366.2 100 12.414.2 100
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Figure 2: Distribution of percentage of accidents with snakes, scorpions, and spiders by age group in
Brazil from  2009 to 2013
Regarding snakebites, there is a progressive
increase in poisonings from the first year of age
until the age of 20-39 years; after this, the number
of cases begins to decline. A higher number of
deaths were registered for individuals from 20 to
59 years (average of 68 deaths per year = 57.14%)
and a higher lethality occurred after 60 years old
(0.7% lethality) (Table 1). The highest lethality rates
Table 4: Distribution of types of snake bites according to age group (total number of cases from 2009 to
2013) (Source: SINAN / SVS / MS 3)
Faixa Botrópico Botrópico Cotrálico Cotrálico Laquético Laquético Elapidic Elepídico
Etária No casos % No casos % No casos % No casos %
< 1 1.186 1,14 115 1,05 58 1,22 12 1,08
1-4 1.845 1,76 171 1,56 73 1,55 55 4,95
5-9 5.058 4,83 468 4,28 286 6,03 41 3,7
10-14 9.028 8,63 709 6,48 519 10,95 65 5,87
15-19 10.253 9,8 905 8,28 536 11,33 97 8,85
20-39 37.047 35,38 3.731 34,13 1.814 38,28 447 40,37
40-59 29.593 28,25 3.502 32,04 1.065 22,48 293 26,46
60-64 4.363 4,16 494 4,52 166 3,5 45 4,05
65-69 2.837 2,7 383 3,5 104 2,2 14 1,25
70-79 2.774 2,65 375 3,43 95 2 30 2,7
> 80 739 0,7 80 0,73 22 0,46 8 0,72
Total 104.723 100 10.933 100 4.738 100 1.107 100
(86,2%) (9%) (3,9%) (0,9%)
accidents. A larger number of cases of elapidic
poisoning was observed (4.95%) in children 1 to
4 years of age when compared to the frequency of
poisonings with other types of snakes in this age
group (bothropic, 1.76%; crotalic, 1.56%; lachetic
1.55%). The highest lethality was recorded in
crotalic poisonings (0.96%) (Table 5) followed by
lachetic (0.61%), bothropic (0.37%), and elapidic
(0.27%). The four types of poisoning showed a
higher incidence of lethality in individuals over 60
years old. All types of poisoning predominated in
males (Figure 3), In relation to the victim’s sex
and the type of snake, there were differences in
the proportion of victims as follows: lachetic
Age hropic hropic Crotalic Crotalic Lachetic Lachetic Elapidic
group no. cases no. cases no. cases no. cases
 1,186 . 1 5 . 58 1.2 1.08
- 1,845 . 171 . 73 1.5 4.95
- 5,058 . 468 . 286 6.03 3.70
10-14 9,028 8.63 709 6.48 519 10.95 65 5.87
- , . 0 905 . 536 11.33 8. 5
- , . . . . 38.28 40.37
- , . . . . 22.48 26.46
- 4,363 . 494 . 166 3.5 4.05
65-69 2,837 2.70 383 3.5 104 2.2 14 1.25
70-79 2,774 2.65 375 3.43 95 2 30 2.70
 739 . 0 80 . 2 0.46 8 0.72
t l 104.723 100 10.933 100 4.738 1 0 .107 1 0
(86.2%) ( ) (3.9%) (0.9%)
Table 5: Distribution of deaths and lethality (= LET) by types of snakebites according to age group
(total number of obits from 2009 to 2013) (Source: SINAN / SVS / MS 3)
Age Bothropic Bothropic Crotalic Crotalic Lachetic Lachetic Elapidic Elapidic
Group deaths % Let. deaths % Let. deaths % Let. deaths % Let.
< 1 3(0.76) 0.25 2(1.88) 1.73 1(3.44) 1.72 0(0) 0
1-4 10(2.57) 0.54 1(0.95) 0.58 1(3.44) 1.36 0(0) 0
5-9 17(4.36) 0.33 6(5.66) 1.28 1(3.44) 0.34 0(0) 0
10-14 25(6.42) 0.27 6(5.66) 0.84 3(10.36) 0.57 1(33.33) 1.53
15-19 13(3.33) 0.12 7(6.6) 0.77 0(0) 0 0(0) 0
20-39 101(25.9) 0.27 17 (16.04) 0.45 14 (48.3) 0.77 1(33.33) 0.22
40-59 134(34.36) 0.45 34 (32.08) 0.97 5(17.26) 0.46 0(0) 0
60-64 26(6.66) 0.59 6(5.66) 1.21 1(3.44) 0.6 1(33.33) 2.22
65-69 11(2.83) 0.38 6(5.66) 1.56 1(3.44) 0.96 0(0) 0
70-79 40(10.25) 1.44 13 (12.26) 3.46 1(3.44) 1.05 0(0) 0
> 80 10(2.56) 1.35 8 (7.55) 10 1(3.44) 4.54 0(0) 0
Total 390 (100) 0.37 106 (100) 0.96 29 (100) 0.61 3 (100) 0.27
were observed between ages 70-79 years (1.64%)
and over 80 years (2.16%). In pregnant women
(0.5% of snakebites recorded), a higher lethality
(1.33%) was observed in relation to lethality in
women (0.39%).
Most cases of poisoning by snakes were
bothropic accidents (86.2%) (Table 4) followed by
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(81.76%); crotal ic (80.73%); bothropic
(77.58%); and elapidic (71.06%) accidents.
There was also an increase in cases of
poisoning as victims’ age increased in accidents with
scorpions and spiders. The majority of accidents
were recorded between 20 and 39 years old and a
reduced frequency was observed in later years
(Table 2 and 3). Most deaths (mean of 32.6 per
year = 41%) and lethality rates in scorpion accidents
was observed in children under nine years of age.
Table 6: Distribution of types of accidents and type of causer spider according to age group (total number
of cases from 2009 to 2013) (Source: SINAN / SVS / MS3).
Age Phoneutria Phoneutria Loxosceles Loxosceles Latrodectus Latrodectus
group no. cases % no. cases % no. cases %
< 1 179 0.92 448 1.13 13 2.32
1-4 710 3.64 1.911 4.82 25 4.46
5-9 833 4.26 1.745 4.4 30 5.36
10-14 888 4.55 1.858 4.69 42 7.5
15-19 1,252 6.41 3.230 8.15 49 8.75
20-39 5,605 28.71 15.196 38.36 190 33.9
40-59 6,325 32.4 11.333 28.6 136 24.3
60-64 1,206 6.18 1.502 3.8 18 3.21
65-69 1,027 5.26 1.057 2.67 25 4.5
70-79 1,193 6.11 1.043 2.63 26 4.64
> 80 305 1.56 294 0.75 6 1.07
Total 19,523 100 39.617 100 560 100
(32.8%) (66.3%) (0.9%)
Figure 3: Proportion of male (black columns) and female (grey columns) individuals with snakebites
(bothropic = 104,722 cases; crotalic = 10,933 cases; lachetic= 4,737 cases; elapidic = 1,106 cases) in
Brazil from 2009 to 2013 (total numbers).
Poisoning by spiders has a higher death frequency
in adults aged between 20 and 59 years (mean of
6.6 deaths per year = 50%).
Of the 128,932 cases of accidents with spiders
during 2009-2013, only 59,700 (46.3%) had
recorded the genus of the spider (Tables 6 and
7). Most cases corresponded to loxoscelism (66.3%)
followed by phoneutrism (32.8%) and latrodectism
(0.9%). During the study period, 66 deaths were
due to poisoning by spiders of which only 24 recorded
the genus of the spider. Most of deaths were
attributed to the genus Loxosceles (lethality 0.04%)
followed by Phoneutria with 5 deaths (0.02%) and
Latrodectus with one (0.17%). The majority of the
victims in accidents with Phoneutria (59.42% of
cases) and Latrodectus (55.35%) were male
individuals, while females had a higher incidence of
cases with Loxosceles (56.4 %) (Figure 4).
Table 7: Distribution of deaths and lethality (= LET) according to type of spider by age group from 2009
to 2013 (total number of deaths)
Age Phoneutria Phoneutria Loxosceles Loxosceles Latrodectus Latrodectus
Groups Deaths (%) LET. Deaths (%) LET. Deaths (%) LET.
< 1 0 (0) 0 0 0 0 0
1-4 0 (0) 0 2 (11.11) 0.1% 0 0
5-9 0 (0) 0 2 (11.11) 0.11% 0 0
10-14 2 (40) 0.22% 1 (5.56) 0.05% 0 0
15-19 0 (0) 0 1 (5.56) 0.03% 0 0
20-39 0 (0) 0 5 (27.77) 0.03% 0 0
40-59 0 (0) 0 4 (22.22) 0.03% 1 (100) 0.73%
60-64 1 (20) 0.11% 2 (11.11) 0.13% 0 0
65-69 1 (20) 0.11% 0 0 0 0
70-79 0 (0) 0 1 (5.56) 0.09% 0 0
> 80 1 (20) 0.11% 0 0 0 0
Total 5 (100) 0.02% 18 (100) 0.04 1 (100) 0.17%
Bothropic Crotalic Lachetic Elapidic
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DISCUSSION
The main animal responsible for poisoning in
Brazil was the scorpion (60,370.8 cases per year).
Snakes were responsible for higher mortality (119
deaths per year) and lethality (0.41%). When the
lethality of snakebite is analysed by country region,
we observed that it is higher in the Northeast =
0.6%, Central-West = 0.47%, and North = 0.46%
and lower in the South = 0.2%  and Southeast =
0.27%).4 This shows the need for strategies to
reduce the lethality rates in those regions where
they are higher.
The main factor that may be contributing to
problem of high lethality are the time elapsed
between the accident and the serum therapy.13,14
Improvements in transportation of the victims from
isolated places to the city centres could reduce those
indicators. Many victims also misconduct the
treatment or do not seek hospital care in cases of
poisoning.3,4 This highlights the importance of
educational campaigns on first aid and the
importance of going to a hospital. Training of health
professionals for the treatment of patients bitten
by poisonous animals, according to the
epidemiological situation and fauna of the region
where it is located,14,15 is another important
recommendation.
Males aged from 20 to 59 were the main
victims of snakebites, highlighting the importance
of snakebite as an occupational health hazard,
especially in agricultural activities.5 Little difference
in the frequency of accidents with spiders and
scorpions was observed when comparing men and
women. This is probably because most cases of this
type of poisoning occur in urban areas and in houses
Figure 4: Percentage of male subjects (black columns) and female (gray columns) in accidents with
spiders (Phoneutria = 19 523 cases; Loxosceles = 39,624 cases; Latrodectus = 560 cases) in Brazil during
the years 2009-2013
where these animals are found.10,16,17 People
between 20 and 59 years were also the main victims
in cases of poisoning by scorpions and spiders. This
might be associated with activities such as
household chores (cleaning yards and doing
laundry) and handling construction debris and
materials.18,19  A progressive increase in poisonings
was observed from the first year of age until the
age of 20-39 years, and after this, there is a
decrease in all kinds of accidents.
As already reported in other studies on
snakebites,7,20 higher lethality rates were observed
in the elderly and in children. Adults over age 50
are more likely to develop renal failure and adults
over 60 are more likely to present with necrosis in
the bite region.8 Children (under 10 years) have low
immune capacity and less muscle mass than adults
and can have more intense clinical symptoms of
poisoning.21 They are also at increased risk of
reactions to antivenom.22
Pregnant women accounted for 0.5% (about
150 cases per year) of victims of snakebites; this value
is within the observed frequency (0.4% to 1.8%)
found in other studies conducted in South Africa, India
and Sri Lanka.23 Despite this low frequency of cases,
pregnancy had higher mortality (1.33%) compared
to the overall lethality in women (0.39%).
In addition to the increased death rate of
pregnant victims of snakebites, there is also a
possibility of obstetric complications and risk to the
foetus (vaginal bleeding, uterine contraction,
threatened abortion, decrease in foetal movements
and foetal death),23,24 which requires special
attention for these patients.
Most cases of snakebite corresponded to
bothropic accidents (86.2%) when analysed by
– 60 -
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RESUMO
Introdução: acidentes com animais peçonhentos são uma emergência clínica frequente em vários
países tropicais, principalmente nos campos e áreas rurais, constituindo um problema de Saúde
Pública, inclusive pediátrica.  Objetivo: analisar a morbidade, mortalidade e letalidade de acordo
com a faixa etária e sexo nos casos de envenenamentos por serpentes, escorpiões e aranhas no
Brasil. Método: Os dados sobre envenenamentos por serpentes, escorpiões e aranhas ocorridos no
período de 2009 a 2013 foram obtidos na base de dados online do Sistema de Informação de
Agravos de Notificação - SINAN do Ministério da Saúde. Resultados: foi registrada uma média de
28.812 casos por ano de acidentes ofídicos, 60.370,8 com escorpiões e 25.786,4 com aranhas. A
maioria dos óbitos foi causada por serpentes (119 por ano) e também apresentou maior letalidade
(0,41%), seguida por escorpiões (79,6 óbitos) com letalidade de 0,13% e, aranhas (13,2) com
menor letalidade (0,05%). Em indivíduos do sexo masculino ocorreram a maioria dos casos de
acidentes ofídicos, enquanto que nos acidentes com escorpiões e aranhas foi observado pouca
diferença na frequência entre homens e mulheres. A faixa etária com maior número de registros de
envenenamentos foi a de 20 a 39 anos. Conclusões: ocorre um aumento progressivo de casos de
envenenamentos a partir do primeiro ano de idade até a faixa etária compreendida entre 20 a 39
anos e após esta, começa uma diminuição. Crianças, adolescentes e adultos idosos, constituem
grupos mais vulneráveis por apresentarem maiores índices de letalidade, especialmente nos acidentes
ofídicos e escorpiônicos.
Palavras-chaves: acidentes ofídicos, ofidismo, escorpionismo, araneísmo.
